Neurological manifestations in general 4 , and particularly seizures 3, 4 and chorea 2 , were found to be more frequent in JSLE. Autoantibody profiles also differ from adult to JSLE, anti-cardiolipin (IgG) 2 , anti-DNA 3, 5 , anti-Sm 5 , and anti-rNP 5 antibodies being more frequently positive in children. Documentation of fundamental discrepancies between adult and JSLE motivate the analysis of pediatric patients as a separate subgroup. However, since JSLE comprises no more than 15% of all SLE patients, pediatric series are often too small to allow any conclusions to be drawn. In 1999, the American College of rheumatology published the nomenclature and case definitions for neuropsychiatric lupus syndromes 11 . Nevertheless, neuropsychiatric syndromes are still a controversial aspect of SLE. Neuropsychiatric manifestations in SLE are polymorphous and some authors suggest that a number of them are still not acknowledged by the 1999 nomenclature 12 .
It is also known that the involvement of the nervous system in SLE goes beyond the 19 standardized syndromes or any other neuropsychiatric sign or symptom reported, as asymptomatic patients submitted to neurophysiological examination, neuropsychological tests and neuroimage exams were shown to be neurologically compromised [13] [14] [15] [16] [17] [18] [19] . we describe in detail 47 patients with JSLE, emphasizing neuropsychiatric manifestations.
method
The charts of all patients with the diagnosis of SLE before the age of 16, followed at the rheumatology Unit of Pequeno Príncipe Hospital from January 1992 to January 2006, were retrospectively reviewed. Cases of neonatal lupus were excluded. Fulfillment of at least 4 of the 1982 American rheumatism Association criteria for SLE 20 was required for the diagnosis. Data concerning general patient information, clinical manifestations at onset and throughout disease course, laboratory parameters and clinical outcome were compiled. All cases reviewed were examined and accompanied by at least one of the authors. Leukopenia, lymphopenia and thrombocytopenia, when observed during treatment with cyclophosphamide, were considered as side effects of the medication and disregarded as SLE manifestations.
The search for neuropsychiatric manifestations was guided by the 1999 American College of rheumatology's nomenclature and case definitions for neuropsychiatric lupus syndromes 11 . This classification defines intractable headache as one that does not fulfill the criteria for migraine, tension headache, cluster headache or headache from intracranial hypertension and does not respond to usual pharmacologic treatment. Neuropsychiatric aspects, including standardized syndromes, minor symptoms (those not contemplated by the case definitions), neuroimage and electroencephalogram (EEG), were highlighted. Seizures were classified according to the International League Against Epilepsy Criteria of 1981 21 . The SLE Disease Activity Index (SLEDAI) 22 , used to assess disease activity, was obtained at disease-onset and at the latest medical appointment. The Systemic Lupus International Collaborating Clinics Damage Index for SLE (SLICC) 23 , used to assess disease morbidity or cumulative damage, was obtained 6 months after disease-onset and at the latest medical appointment. SLEDAI and SLICC scores were compared between patients with and without neuropsychiatric manifestations using the Mann-whitney test. Mortality rates were compared between patients with and without neuropsychiatric manifestations using the chi-square test with yates' correction. In both analysis, results were considered statistically significant if p<0.05.
Continuous variables were presented as mean, standard deviation, median and interval. The use of median is advisable whenever the variation coefficient is greater than 0.3 and, in those cases, it was informed first in the text. Discrete variables were expressed as absolute frequencies and percentages. This research was approved by the Ethics Committee of Pequeno Príncipe Hospital.
results Fifty-one medical charts were reviewed. Four patients were excluded: 3 had an initial diagnostic hypothesis of SLE that was not confirmed by clinical and laboratorial investigations and 1 had neonatal lupus. Forty-seven patients were diagnosed with SLE before the age of 16 at the rheumatology Unit of Pequeno Príncipe Hospital from January 1992 to January 2006. Thirty-six (76.6%) were female. Concerning ethnicity, 73.8% were white and 26.2% were mulattos. Mean age at disease-onset was 11.4±2.6 years, median 11.8 (5.3 / 15.2). Median delay of diagnosis was 2.0 months (0.0 / 73.0), mean 9.7±18.9. The median follow-up time was 27.2 months (1.9 / 151.4), mean 39.5±39.1. Ten patients were noted as poorly compliant and 9 abandoned follow-up.
Clinical manifestations at onset and during JSLE evolution are summarized in Table 1 . Neuropsychiatric lupus syndromes recognized by the American College of rheumatology 11 diagnosed at disease-onset and during its evolution are presented in Table  2 . Cognitive dysfunction was excluded, since proper neuropsychological tests were not performed. Median disease duration at presentation of the neuropsychiatric syndrome was 3.1 months (0.0 / 72.0), mean 12.0±18.8. Three (6.4%) of the 47 patients had two episodes of acute neuropsychiatric manifestation. The one patient with cranial neuropathy in our sample had recurrent peripheral facial palsy. Out of the 17 patients that presented with seizures, 9 (52.9%) were generalized clonic, 2 (11.8%) myoclonic, 3 (17.6%) focal clonic and 1 (5.9%) focal tonic. Two (11.8%) patients had seizures during a hypertensive crisis. Three patients (17.6%) had one episode of status epilepticus, 1 (5.9%) generalized and 2 (11.8%) focal. One of our patients had various neuropsychiatric syndromes at disease onset (seizures, acute confusional state, aseptic meningitis and Guillain-barré syndrome) and evolved with left transverse and sigmoid intracranial venous sinuses thrombosis in the presence of anti-cardiolipin IgG antibodies. Occasional neuropsychiatric complaints, that do not fulfill any of the 19 case definitions, were observed in 26 patients (55.3%). Fifteen (31.9%) reported mild sporadic headache, 8 (17.0%) tremor, 5 (10.6%) irritability, 4 (8.5%) paresthesia of hands and feet and 2 (4.3%) vertigo. Considering both neuropsychiatric syndromes and minor neuropsychiatric symptoms, 41 (87.2%) of the 47 patients showed some level of neuropsychiatric involvement.
Neuroimage was performed in all 29 patients presenting with a neuropsychiatric syndrome, yielding abnormal results in 13 (44.8%). Thirteen patients (44.8%) were submitted to magnetic resonance imaging (MrI). Six (46.1%) exams yielded normal results, 1 (7.7%) showed moderate ventricular ectasia, 1 (7.7%) moderate cerebral atrophy, 1 (7.7%) small parietal gliosis, 1 (7.7%) small left thalamic hyperintense lesion in T2-weighted images and 3 (23.1%) white matter lesions hyperintense in T2-weighted images (1 frontal, small and single, 1 frontoparietal small and multifocal and 1 fronto-temporo-parietal, extensive and asymmetrical). Patients who showed neuropsychiatric involvement from the year of 2002 onwards were investigated with MrI. Twenty (69.0%) were submitted to computerized axial tomography (CAT). Twelve (60.0%) exams yielded normal results, 5 (20.0%) showed moderate cerebral atrophy and 3 (15.0%) hypodense lesions suggestive of ischemic cerebrovascular infarcts (1 left temporoparietal region, 1 bilateral frontal and left occipital and 1 basal ganglia, thalamus, pons and mesencephalus).
EEG was performed in 26 (89.7%) of the patients presenting with a neuropsychiatric syndrome. It was considered normal in 12 (46.2%). Eleven exams (42.35%) revealed disorganization of background activity. In 6 exams (23.1%) epileptic paroxysms were registered, 3 (11.5%) focal and 3 (11.5%) generalized.
Considering immunological parameters, anti-nuclear antibodies were tested in all 47 patients, positive in 32 (65.3%). Anti-DNA antibodies were tested in 46 patients, positive in 12 (26.0%). LE cells were tested in only 17 patients, positive in 10 (58.8%). C3 levels were low in 9 (22.5%) out of the 40 patients tested. From of the 25 patients tested, Anti-Sm was positive in 5 (20.0%), Anti-ro in 3 (12.0%) and AntiLa in 1 (4.0%). Anti-cardiolipin antibodies were tested in 30 patients, 13 (43.3%) of whom had positive IgG and 8 (26.7%) positive IgM antibodies. Lupus an- SLEDAI scores obtained at disease-onset and SLICC scores obtained 6 months after disease-onset and at the latest medical consultation were higher among patients with neuropsychiatric manifestations (p<0.05). SLEDAI scores at the latest medical consultation were not statistically different between patients with and without neuropsychiatric manifestations (p=0.306).
Six (12.8%) of the 47 patients died. Five of them (83.3%) belonged to the group with neuropsychiatric manifestations. Mortality rates were not statistically different between patients with and without neuropsychiatric manifestations (p=0.882). All six patients that died had renal involvement. The circumstances leading to death were of infectious nature in four (66.7%), and complications of renal failure in two (33.3%).
disCussion
The female to male ratio observed in our patient sample was 3.3:1, which is in agreement with the previous observation that JSLE has a higher male prevalence than adult SLE 3, 5, [8] [9] [10] 24 . race distribution was probably influenced by local ethnical background, where white and miscegenation among white, black and Native Americans predominate. None of our 47 patients was either black or Asian. A 1999 American study of 39 JSLE cases in Florida reports 41% white, 33% black and 26% Hispanic 25 . The largest pediatric series of SLE, a French multicenter study, reports 46% white, 31% black, 20% North African and 3% Asian 26 . The high prevalence of Hispanic and North African descent in these series also reflects a local bias which is inherent in any population study.
The average age at disease onset was 11.4±2.6 years, which is in concurrence with pediatric series that indicate that mean age at JSLE presentation varies from 11.0 to 11.5 years 2,24,26,27 . Our youngest patient was 5.3 years at disease presentation. Even though onset before the age of 5 is rare 2, 6 , a case of SLE beginning at 1.5 years has been reported 26 .
Among our patients, the median delay of diagnosis was 2.0 months, that agrees with a previous report of 2.8 months 26 .
In our series, the most frequent clinical manifestations at JSLE onset were malar rash and arthritis in 31.9%, fever in 34.0%, renal involvement in 38.3% and hematological disorder in 51.1%. Previous pediatric series reported malar rash in 39-55% renal disorder was present in 70.2% of our patients throughout the course of the disease. rates as high as 50% have been formerly described 2 . The high prevalence of nephropathy confirms disease severity in children, since renal involvement is known to be directly correlated to disease gravity 9, 28, 29 .
Neuropsychiatric lupus syndromes occurred at disease onset in 27.7% and during disease evolution in 61.7% of our patients. Prior series have reported comparative rates of 0-28% 27, 31 . To the best of our knowledge, seizure semiology has not been described in detail in pediatric SLE series. A large brazilian study 36 including 519 adult SLE patients, observed
19 patients with epileptic seizures at disease onset, 63% generalized tonic-clonic and 37% complex partial. Forty-one patients developed seizures during the course of the disease, all of them had generalized tonic-clonic seizures. Two cases of fatal status epilepticus were reported. In our series, 3 of the 17 (17.6%) patients with seizures had one episode of status epilepticus, 1 (5.9%) generalized and 2 (11.8%) focal. recent adult case reports emphasize the importance of considering the differential diagnosis of complex partial status epilepticus in SLE patients presenting with confusion, acute behavioral changes or psychotic symptoms 37, 38 . Myoclonic seizures were observed in one of our patients. This is an infrequent finding that has been formerly described in a case report 39 . Two of our patients had seizures during hypertensive crisis. both were considered to have primary central nervous system involvement by SLE, given that in one case the epileptic seizure was accompanied by a cerebrovascular ischemic lesion, and in the other seizures recurred despite normalization of blood pressure levels. This distinction is of great relevance, since seizures caused by metabolic and electrolytic disturbances or hypertension (provoked seizures), while isolated neurological signs, should not be considered as neurological SLE compromise.
The following most common neuropsychiatric syndromes among our patients were intractable headache (14.9%), mood disorders (10.6%) and cerebrovascular disease (8.5%). Pediatric series report prevalences of 7-10% 26, 31 , 5% 25 and 2-3.5% 26, 31 respectively at disease presentation. These rates rise to 10-20% for headache and 6.6-12% for stroke during the course of the disease 27, 30, 35 .
Chorea was found in 6.4% of our patients. Although it is considered a rare SLE manifestation in adults 2 , it is more frequent in JSLE 2 and has been observed in 0.6-2.3% at disease onset 26, 31 and in 1-6% during disease course 30, 32, 35 .
One of our patients presented with recurrent facial palsy leading to the diagnosis of SLE. Cranial neuropathies are uncommon in JSLE and more so is facial neuropathy. An isolated case has been reported in a 16 year-old girl 40 .
Intracranial venous sinus thrombosis is not considered by the American Academy of rheumatology as a neuropsychiatric syndrome of SLE. However, it has direct neurological implications and, as in our study, isolated cases have been reported in JSLE associated with the presence of anti-phospholipid antibody 41, 42 .
Subjective neuropsychiatric complaints are relatively common among patients without the diagnosis of a neuropsychiatric lupus syndrome and correlate with cognitive impairment 43 . Symptoms of depression and anxiety may, in some instances, show a relationship with disease activity 44 . Considering previous observations, where even asymptomatic patients may show abnormalities in neuroimage, neuropsychological and neurophysiological tests [13] [14] [15] [16] [17] [18] [19] , we suggest that all patients presenting with minor neuropsychiatric symptoms be investigated with according subsidiary exams in order to clarify the presence or lack of neuropsychiatric involvement. 46 , analyzing MrI in SLE patients with neurological compromise, found that 34% had normal exams, 25% had ischemic lesions and 60% had hyperintense white matter signals on T2-weighted images. The author comments that it is, at times, difficult to distinguish between ischemic and inflammatory lesions on MrI grounds. Cerebral and corpus callosum atrophy in adult SLE patients has been assessed by Appenzeller et al. 47 . In their study of 115 SLE patients and 44 healthy controls, the authors established that cerebral and corpus callosum volumes were significantly smaller in SLE patients and that this finding was unrelated to total corticosteroid dose but positively correlated with disease duration, presence of neurological involvement and cognitive deficit.
Prevalence of abnormal EEG findings in JSLE with neuropsychiatric manifestations has been reported in 45-71% of the patients 14, 27, 30 , which is in agreement with our 53.8% rate. EEG analysis in adult SLE patients has suggested that, in those with neurological involvement, the left hemisphere, namely the left temporal region, is selectively involved 48, 49 .
Higher SLEDAI scores at disease-onset and higher SLICC scores 6 months after disease-onset and at the latest medical consultation, observed among the subset of patients with neuropsychiatric syndromes, suggest a correlation between central nervous system involvement in SLE and acute gravity at disease presentation as well as short and long-term morbidity, respectively. Overall prognosis of JSLE patients with neuropsychiatric involvement is reported by some authors to be good 31, 35 , while others report neuropsychiatric sequelae in 40-56% 14, 27 . ravelli et al. 50 , in a 387 patient multicenter cohort study designed to assess cumulative organ damage in JSLE, found the occurrence of a neuropsychiatric syndrome at disease-onset, among other variables, to be associated with disease damage. The report of the initial series of 128 adult patients from the San Antonio Lupus Study of Neuropsychiatric Disease, indicated that neuropsychiatric syndromes largely contributed to SLEDAI and SLICC scores, denoting that nervous system involvement is a major contributor to acute and chronic morbidity 51 . A Japanese study comprising 100 adult SLE patients without clinical expression of neurological involvement showed that 23% of the patients had asymptomatic brain lesions on MrI and, in this subgroup, higher SLEDAI scores were observed, signalizing that nervous system involvement, even when asymptomatic, correlates with disease activity 19 .
Mortality rates of JSLE vary from 4 to 10% 14, 27, 30, 31 , which is lower than the 12.8% found at our series. The high prevalence of renal involvement in our sample (70.2%) and in the group of lethal evolution (100%) implicates in disease severity. This may be due to a bias generated by the presence of a large Nephrology Unit at our hospital. As observed in our series, the most frequent cause of death reported is infection 30 .
we conclude that neuropsychiatric syndromes are a common manifestation of JSLE, both at disease-onset and during its course. Present data point toward a greater morbidity in this subgroup of JSLE patients, prompting physicians to regard neuropsychiatric syndromes, alongside renal involvement, as a marker of JSLE severity.
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